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Japan Patent Office (RO/JP) 
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iflB^-MMUKiKlflSKO^^KSriftfllt-BXg (b) 4:, 

»2 0ti#Rfc^*t«Xi (c) i:, 
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#clc, 04 (b) /unyi-^Kft^ot, TSP^-F 

Ml 2 aJtfiSPy- Mil 2 b(B#flfffi**&±as^- hMl 2 b ©_t® 
^10iftI13xWt5o i<Z)h^> BfrfblRl 3 x<Z>J?#», #^Si 
7?>M3&£T3B^- Mil 2 a<0ffltfffi-h'T*«*&3 0 nmtft'J, S i 

[0 0 4 2] 

8cJC, H4'(c) ic^tllt', atS-hCS/U 3>^blll«:*ifllbfe«. 2"J 
M112a, 1 2 b<0ffi!l®±<Z>ffl#<Z>##«3ftT, iW^Kft-iH 

*-/!/ l 4 3^?^j*S4xs 0 

[0 0 4 3] 

fctc, S4 (d) tc^^X@T% #^f - MSl2a, 12 b, IMtflliM F 

i 3#.tf^-fbBl-9--f 1 4 ®±w^PSWt>t'feS7 

yiktfUyjJry (BF 2 + ) iDltffi3 0keV, K-X14 X 1 0 15 c m 
" 2 , M£^7° ^Tffl«iiAL, RISV-^ • KK>««l5fc»j«t 

[0 0 4 4] 
[0 0 4 5] 



l 3 
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JSfe^JBtCfeV^Ttt, #OS i Ge) (DtitlSA' _tSP4*- hMM 1 2bli 

ft-rstm (#iiM£iuc^Tte, Misi) ©BMbSiKJ:*;*)**^ (2 

4*- Mil 2 b©^- h«#l*JTfi£<i: yfc/jNSVH^8>*/ y^y- h«£^£ 
[0 0 4 6] 

v mm. * mm tsit^t^swfes. 

[0 0 4 7] 

#&I£S i Ge (C<ftx.T 1 %gI%Klil %5jcSSK7>«i©*-JJ?> (C) 
&-£tf#*§SS i Ge Cfr*>fcSTgP4*- l> £f8ttT % J: Va. CCD# 

g5#n3*l&V\tf)T% MiS i G e Cffli«Itt#l5IS i G e ©K^jEfiSi: 
[0 0 4 8] 

±3154*- Mil 2 b M H H B S i iZftXTikm^k y«^tt%J: 
*<B»^ ^JRiRo^ffirJi«c;«« i: Ay if Bft^fbJR^^J^S tb* v%<©"e. T8P4* 

[0 0 4 9] 

(fg 2 ©^Jgjgffi) 

#mS7£ffiUc35V^«U ±SH«l©HJ6^fflli:I^C5#jeas iGe/#ys 

U fro, SiGeft^*5:tt5MISl>7> 
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[0 0 5 0] 
[0 0 5 1] 

m©y- hlfe^mi 1 t> ^- MfilH 10±K:«MJt3ftfeff#5 0 nmtf># 
MlSiGe (GeffiM50%) # & &3 TSP^- hS« 1 2 a £ % TU^* 
- h^H 12a ©±tC^3*lfem* 150 nm<Z>#^ H 1tS i *>fcS _t8P4*- 
Nttfiil 2 b fc, T§P^- h*K 1 2 a<D«ffi±Kl^ja3ftfca'ffcIJHM Ftf # 
-;t/ 13L HMbflliM Ftf jr-/i/ i 3 0>fl|ffi±Jc^ja3ftfc3fl;RlM Ftf* 

-/i/i 4 siiii oas-zmfcrnvj f?*-;i>i 4©{i^{c&«-t^fi 

[0 0 5 2] 

icj: yiftit>f F^*-;i/ 1 3 zmi&Lx^&z. T3tf- bnm 1 2 
a ^ _ h*^fii©Tfa5^±wy- bnm 12b h^ft© \f-& <t u =&/h 

h • Fl/-f>*-^--9y^lH«RgdCDffiSltt/hS<asoTV^. 
[0 0 5 3] 

f bt, H2©mg^ffi(CJ3VNTli, S 0<Z>±®±lCXtr^^ri/^;i/ 
J**K1J: yj^ritStlfe** 1 5 nmCOS iGe!2U, SiGei21 £>_hlC 
xfcT4r^S/^;i/fiJt«JCJ: y?g/»S*lfc*»5 n mCD S iI2 2 fctf^ttfetlT V% 
So fit, W-Mtl2a©ilTi^ SiGef^^M24hS 
i ^^9^12 5 fctf&tt&ftTV^. SiGel2USiH22tO 
$%TBtf- hiii2 a©Ml^i:fittt5ii|tH SiiSi 0©-3P£:£: 
=foic, iliSV-^- Ki/^f>f«i 5^v-x- Kl^^>x^^r>^3> 
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1 6 fcfcoTV^. 
[0 0 5 4] 

rc7)<fce>lC S iGe^-v*^/1R«24S:«Wfe3i:K:J:*»*tC^v^T, 
[0 0 5 5] 

06 (a) , (b) , (c) tt, **l-?*lJ0HC* NS^PSffl#^Si^f 
-K NS&tfPSUB^fiS i G e#- h, Ni^PS©#^S i G e C 

[0 0 5 6] 
[0 0 5 7] 

f Lt, 06 (a) , (b) ilfc^Si-MC, NSMISb5>^ 

##gSS i Ge^-hCDffc*K»*«n2 (IMt7x;i/^^ 

ef^©I) tt, #|gas i^*-h©tt*PBH»*«ni (I2$fii:7i^^ I/* 

^EFi;©!) fcfcV^. LfrU PgMI S 

, #iftSiGey-MDft1fH»*ip2 (OTSJ:7x;i/^^EFi:(0 

[0 0 5 8] 

0 7 (a) , (b) tt, **l**lJRJC, MiSi^-h^Sif^^M 
«^ttSPf^l;HMI S h^>^*#> MiS iGey- VMS 

4^tit'fe§. 07 (a) , (b) KK-tMI Sh^y&Xt&mftWZl*. 



ffi|iE#2 003-3028220 



#2002-1 1'5 0 3'7 



07 (a) , (b) Ztt^Ztfrfr&ZSK. #MHS i Ge^- h£^1*-£P 
[0 0 5 9] 

08(a), (b) -etl^tlJli^, #^^S i b£.ZfS iGeftH 
Mlt^ftSPfl'^^MI S N^>i/*X^> &ffi&S i Gey- h&tf S 
i Ge Cft^Mlt^tSPf^^^lMI S h^>^X^(Z)tf;i/ h--f 

-r > -v ;i/ *m-tm~c*2b Z> „ 
[0 0 6 0] 

08 (a) K^TJ^tC, #|Sffi^ffi©¥##l&tttC;i3VxTW:, TSP^-hS 
fill 2 a#S i Gey- h^feU, S i y ^Jf 2 5 £ % S iGef t^;i/f 
Jgc 2 5 £&misX^&<D"e. Si/Si G e ^TrUm^B(OM^t&iZAy K 
*71zy h#7gfifcS*i*. U^oT, *HWi©Pft*;i/SMISb7> 

©flim^aBJc^stifep^-v^^s^-r^oT?* s iy- h&&s irv 

*^/I*S:tt5Pf ^*;i/i!MI S (07 (a) #Hg) iCfct^T 

[0 0 6 1 ] 

-H 2 1 CD^^ffi- 

^2 0>H;&67£*&lC£ttS S i G e *-**;ME«lCft;tT, S i G e C^-Y*;i/ 
«c£i8ttTt;J:V^ 0 8 (c) ICj^cfc-MC, Si/SiGeCA 

[0 0 6 2] 

-%2 oymmmmcDm 2 <DW?mmn- 
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06 (c) \Zm^&?\Z. NIMI S V ? y *J * Z <DM&\Z\$. #fgH 
S i G e C>f- h(Dj±^mm4>mn3 It, S i h ©fl^TO * mnl «fc »J 

t>*£<, PSMISh7>^^0l^Ctt, ^SiGeC^-hOW 
W$:*mp3 (i, #M^S i >f- h(Dft*«^mpl J:*J*;/Jn£V^ If^ot, 
S i GeCy- h£S ift*;i/f|(i:^t§NMI S h =y y V* #&tK PM 
I S h^>^X^(D^*tCi3VAT. 07 (b) £.mWi<»^n&1$&V Z>\% 

-fT?fc£„ PM I S V=yyV^^lZ^X\t, #MSiGeC^f- 

bt, #MHS i G e^*;i,M^X&#MllS iGeCft^J«^(« 

riitci'j, -en-^Hs (a) , (b) fc^-r^ifjtuc, Lg^mmm<z>±%- 

Ttf> J: e> ir ■§> Z. £ £ 5 . 

[0 0 6 3] 

09(a), (b) , (c) -g-ft^JlJlEJC, #HIS iff- b&ttS 
t^A'fiS&ttSNft^^M I S #3£HS i G e C>f- h 

&x$s i f t ^ &ftSN^t^ ;HM i s b^yztxz, &tf#Mdls 

i GeC>f- bJkZfS i GeCft^MII(5:ft5Nf^|jHMI S h5> 



[0 0 6 4] 

HI9 (a), (b) iZB-f M I S b?yV*#lZ&\,^T. N^--V*;Wi, Si 

fr*jim®<Do%?- bmmmizjSL^mfrizBmznz. 09 (a), (b) 

$:^Si:fc^§j:^(C, #MHS i GeC^f- h&ffSNf S 

h ^ > # iz & if ;b h -r > tf^- > ^> -v ;wc # -6 A > Kco ft # y 

[0 0 6 5] 

09 (c) (C^-TJ:e>(C, #i^lSiGeCy-NMSiGeCft 

^;i/fWSr^-r^>N^^^;i/is[M i s h^>^x3uc&v^&, si/siGe 
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- h&TfS i ^^fl^fc^-f SN^-V^MM I S Y=yyV^^ (®9 (a 
[0 0 6 6] 

^JBJgJKlCfc^TW:, ±3BS£1, i2©iIfiill^D#ii^S i Ge/# 
^Si;«yfy-MI^U fro, fa7^-hiSS:ft6CMIS 
^ /t>f * JC o V* T g&BJ! "f £ o 
[0 0 6 7] 

[0 0 6 8] 

fijta*ifes/^n- h i/>fSi^wsTi m^mmmsT i tcj:o 

-eut, N^x;i/3 0(D_t#(C&, Pf^^jl/SMISh7>^^ (PMIS 
FET) 5 0 tf>_t#fC&, Nff*MMISb7>^ 

# (NMISFET) frtgtfibtlTV^,, 
[0 0 6 9] 

pm I s F E Tte, N^x;i/3 o ©iffillMSn-fcift^'J 

m&ffi2 nm<Dtf-hmmm3 1 f-bmmms KD-tic^f&sfu isms 

©Pl^ltll5^il*5 0nm©#ieB H BS iGe (GeIM30%) fr£> 
&£T3P^- h»§3 2 a TglW- h«H3 2 a <7)±tC76M£$*u 
PM^M^$:^tfi?^ 15 0 nmCD^HS i fr <b&3±3P^- hti3 2bt 
, TgP^f- MS3 2 a(7)M_htC^$tlfcMmi^-r K?tf-;i/3 3 m 



1 9 
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PM<DlSmmV~X • FW >««3 5 N^i;i/3 0©e)t.iSIlV-^- 
FV4ym®3 5©««gW^y- h«t3 2 aT#£T*M^3M^C7W2 
*ifcPMc7)V-x • F W>x?x^>;>3 >«3 6 ££$i;iTv^ 0 
[0 0 7 0] 

fit, ^mmmm<DPu i s f e t&c£^t*k iii ©fti^jg^isicM? 

3 2 aCD>f- h^^|Bj(Z)Tf^^i:g|5^- S*@3 2 b<Dtf- hMftm&^tmJ: *J 
[0 0 7 1] 

iC<fc «f££*l£JP# 15nm(5SiGeg4U 1 SiGel41 c7>±JCXt? 

fit, T§P^~ h*«3 2 aCfTlifC SiGeft^M44ilSi^ 
t7^S4 5 iltftgtt^ftTV^o S i G efi||4 1 £ S il4 2 £<D^% 

TBf- hmM3 2 a (Dmmijfc&u-r z>mmi$. n^x;i,3 o©-^^^ 

, flSMv-* • KH>Ii3 5Wy-^- Fl/>f >x**^>£/3:/«c 

3 6 h&oTV^„ 
[0 0 7 2] 

NM I SFETlt P>)x;i/ 5 0 CD±®±tCJ£j&£ U =l>fr 

^^2 nmtf)^- h$eHJ@|5 1 >f - bmBB 5 1 (D±lZBf%2 *l> iSSIS 
CD Ni^ltl) £ -£&jp:<* 5 0 nm<D#|g^S i Ge (Ge«$ft3 0%) 6 
h«^15 2 a TSP^- h«@5 2 aC7)±lC^$tl, WiSStf) 

i 

NM^^^-^t^jp:^ 1 5 0 nmCD#MHS i £££±$5^- h«@5 2 b £ 
, TSP^- h«^5 2 a©M±^^$tvfcMJ^-y--f K^^-;V5 3 ^ 

-fb^-9--r F?*-;i/5 3c7)M±(c^^tife^m-y-^ K^t-;i/5 4i:> p 

N^c7)MSV-x • FW >«c 5 5 P?x;i/5 0 c?) e> *>^g,gV-* • 
F L/-f >M^Jc 5 5©^f»^f)>f-h«S5 2 aT:££T*®l>*£fI^C0f££ 
*lfcNMc7)V-X • FW >x^^5=->^ 3 5 6 ££fii;iTVN£ 0 



fti!£#2 003-3028220 



#2002—1 1 "5 0 3" 7 



[0 0 7 3] 

•eUT, ^.MfflUl&MO) P M I S F E T IC& V»T £k H 1 <DmW&M £ lU l^Mtt 
[0 0 7 4] 

•eur, #HJ6JgJRlc;J3v^TH:, p«i/x;i/5 0©±®±lcx^^dpi/-Y;ix^S 

lCfc»J7gjSSftfeJ*# 15nm»SiGel6U, SiGel61 <D±lCXfcT 
#*S/^;W&S&CJ: »JJ^rtS*lfeJ»*5 nmfflS i!6 2 £ tftgWb *lT 
-£LT, Tffi^- b«=ffi5 2 a(Z)ittT1H«lC» SiGef^*M64tSi^f 
^>y^|6 5 i:^fg^e>tlTVASo SiGel6USil62i:0^ 
T gp^_ isms 2 aOMffiU^lc-KS-tSM^li, P^x;i/5 (XO-SlSfcfcfclC 

5 6 t^oTV^. 
[0 0 7 5] 

d©J:-9iC, SiGef^I«4 4, 6 4 SRtffefar^- hl?CM 
[0 0 7 6] 

PM I S F E T VvT Si/SiGe /N^D^-^gP^ffiW^-^^^^^ 
K;T7iZy hA^CS©T», *-;i/#S i Ge^-V*;i/Mc4 4 (Dfe^^^lC^ 

^snfcp^-v^^&jt^f'^sifcic^s. <fcoT> ^2(Z)^56?^M-esi^b^ 

[0 0 7 7] 

NM I S F E T&CfcVMTte, S i / S i G e /\f n g^gP^lsif «{C 
l*/^ F*7-fev h#HSilA,if£CfcVNfc#), NMI SFETOiMiCH N 
^*;W£, S i =**y 7JS4 5©e>*>^- h*ft»IR3 1 tCjfiV^^clCJ^^S tl 
, rCDN^^^;i/&lt^-*^tTi-S3i:lC^S 0 o£U. S iGef ^^Mi 
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[0 0 7 8] 

33V>T&, NMI SFETil, PMI S FET©l^^iiffi$:« mtm^lzWt 
tf-r&Z.Z.tfiHi&lt.tf. ±7&<D£?)iZ. ^ B H aSiGe^-b$:ft6far;i/ 
tf-hCMI SfW^KfcV^Ttt, NMI SFETilPMI SFETffi^I 
S iGe^-h<Z)tt*Mfi©/<9>^-*«JHn*fe«>, NMI SFETilPMI S 

[0 0 7 9] 

-T&fctu *»I©NM I SFETtit #MI&S i Ge>f- h£#f£H 

te#$g||S id*- b^tt^NMI S F ET£«i:A,£»-o-f> <Bv*L£V^ 
Iff^ljlL^. **HlfI©PMISFETtH #^SiGe>f 

- h £&%&MiS i h tt^Mlfc <MP2 , * mpl #SV^CM&£^> h 

^yVTsZOmftmzte, S i Gef ■V^ 4 4 ICJgJfcS 4xS P ^ -V * ;i/ £ 

[0 0 8 0] 

•Tfcfc^ *»l©ra7Ji/^-bCMI Sf/HXCiSil, NMIS 
m-f-^^fb, PMISFETCiWt 7t>m^0/J^^SiGe 

^•v*;HK«4 4 izmf&znz Pf t*;v^tx-;^tfTtsfc«?), pm i s f 

ETtNMI S FETfc©L#V^*ffi&^K:<S<*t^*-^^^- 

£tc. *WI»CMI S^W^lCfc^TW:, PMISFETfflPf^^ 
/l/tfafc-Zl/^ttl^ifc^S i G e^*;i/«c4 4 lCJgfRSft5fc«K «MKr 
##m*U CMI SfVW>UC,fc»j>f «:#«Ufe»'&iCtt, PMIS 

FET®Si G e^*;i/^<z>®a&iii/J->i:> ^4x{c#e>^*tf>{£^i:S:ia£ 



2 2 
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[0 0 8 1 3 

t5:s*i:iT^5 0 *^mj&mz&^x\z. r^~hmm^s ic 

[0 0 8 2] 

Bill (a) ~ (d) li, **l^*lJElC, *«^«^#^« (MI S h 

ommm. xicd-ucdm^-rmm^-Bn^Gem^mo)^^ 

fc£U 01 1 (d) Kfc^T, XSMt«llfl©T^lC^«bT^S 0 
[0 0 8 3] 

rr-e, s i g emxits i g e cjS£$Hfc-r&l^c, mitmthx s i o 2 

7^$£*U gE^CM5tlfeM^^^*MfM(Ct«I^oTGe^m$tlTV^ 
< ^V^^^m^*^.. fEffiStl&Gett, S i GeJf3UiS i GeCjg<Z>e> 

iC, raP^f- Mil 2 aCD^^iftlt^ 3 tC»i-^M^C«G 

e'J«yfl«t^ 0 Ife^oT, 01 1 (c) fC^-T £ 3 TSP^- hUM 
1 2 a©e>t>Mm-9--f 3iCP@f £«c («P) ©ttTOtm, 

[0 0 8 4] 

,011 (d) IzBir&oK, T*?*)\s$&mz-&^T, IC^f-r-S 



2 3 
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[0 0 8 5] 

[0 0 8 6] 
[0 0 8 7] 

G e CICJ: U«J&Lf::#\ MI^7t;i/77^S i G e XliT^E^^ 

T^SiGeCCJ: U«if&LT% J:V>„ 
[0 0 8 8] 

[0 0 8 9] 
[|§B^©^] 

[0Ktf)f«fcM] 
[Hi] 
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[0 2] 

xmwam i ©njfemiBJcfew-s^as i Ge/#gis i j v=s->f- hm 

[03] 

(a) ~ (d) 14, *«W0»l©^Jfi^ttK:feW*^##««©*l3ftXS© 
[04] 

(a) ~ (d) 14, *»«!0*l©IIJ6^»»Cfe^S^*#««©«3SXS© 
[0 5] 

o 

[0 6] 

(a) , (b) , (c) 14, -etl^WJC, NiMPS©^Siy-b 

hGD/t> KfltjiSr^x*^/^^ F0T*&5„ 
[0 7] 

(a) , (b) 14, ^tl^tVffitC, #$Si|S 14*- h&tfS i 
If^PMI S FET, #M£HS iGe^f- b%.XfS i ^ * 3: W "T & P 

M I S F ETC^h^^^f^i/t^^^tHT^So 
[0 8] 

(a), (b) 14, ttl^nmiZ. #^lSi^-hMSiGeft*M 
SiJc^-f 3 PM I SFET, #*££S iGe^-h&tfS i G e * 
|:tt§PM I S F E T(Dlf;i/ h^f >^f>^^^S:^t0T'$)5. 
[09] 

(a), (b) , (c) 14, *tl-6*lWJC, #MHS 14*- h&tfS 1^* 
*««S«t«NMI SFET, #*££S i GeCy- S&tfS if^MI 
^^fSNMI SFET, S iGeC^-hStFS iGeCft^ 



2 5 



ffi!iE# 2003-3028220 



#2002 — 1 1 '5 0 3 7 



fl^ttSNM I S F ET<b\?A/ h ^ > /tf ^ > £/-v;i/ fe^i" KT*&<g> 8 
[010] 

[Hi l] 

(a) ~ (d) zti^nmiz, m4<z>MMj&m<D¥mfomm<D$imm. xi 

cd-XIcdilSlC^-t^TffilCfeWSG emf&^OftJGZm-tm. XIcd-XIcdjj${c^-T 

10 Si 2& 

1 1 bmmm 

1 2 a ras^- h«« 

1 2 a ±$4*- N*H 
1 2 x #MHS iGei 
1 2 y S i R 

13 wtftrnv^ k^*-^ 

14 gftK-tM 

1 5 SIIV-^ • Kl»f 

16 y-* • vi/jy^v^Ty^ayW®, 
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[01] 



103, 



102 





IT 
















) / 







104 105 



105 104 



[0 2] 




1 
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[03] 



(a) 




2 



mum 2 
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[S4] 




15 16 16 15 



3 
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[05] 




24 25 



4 
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CH6] 



(a) #^!jSi 



<f>mnl 



EF 



Ev 



"22 



<f>mpl 



Ev 77T7T7 



EF 



(b) #&i3SiGe 



<J>mn2 



Ec 77 f T7 f EF Ec 



Ev 



<£>mp2 



Ev 7Z77V7 



EF 



(c) #££SiGeC 



<f>mn3 



EF 



Ev 



<f>mp3 



Ev /V/7/// 

PM 



EF 



5 
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[0 7] 



(a) 



Y- 



£!*ASi 



-777777 



l /Sift*HH« 



/Sift*** 
A Si*' 7* -( 



Ec 



EF 



Ev 
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[08] 



(a) 



/ Si 



^IpleSiGe 



777777 



if 

/ 



T " V 



Ec 



EF 




•Ev 



(b) 



i 

K 



#^if B SiGe 



SiGeff*HS*& 
Si**r^Ji 

/ 



Ec 



EF 



1 



Ev 



7 
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(c) 



SiGeC 

7777A 



-Ec 



•Ev 



EF 



8 
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[HI 0] 

PMISFET NMISFET 
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[mil] 



12b 12a 



(a) 



Xldt 




(b) 



(c) 



18 

CD 
O 



S v ' 



12 b 



(d) 




1 0 
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mmm 

mm] 

mvk^m *mvmm*. sii«iot v-vmmi it. #mhs 
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